Sensory processing under natural conditions has recently moved into the focus of neuroscience studies. This step necessitates solving a set of complex problems before the approach can be used to its full potential. One important aspect is the development of mobile recording techniques and their combination. On one hand is EEG a prime candidate for mobile physiological recordings while behavioural measurements include tracking of eye movements. These, however, introduce large artifacts to EEG recordings and thus render data analysis difficult or even impossible. To overcome this restriction, several correction methods including regression and blind source separation have been proposed. Yet, there is no automated standard procedure established, usable for evoked as well as induced activity in all frequency bands.
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Here we present a procedure based on Independent Component Analysis (ICA) in combination with high temporal resolution eye tracking. This procedure uses eye tracker information to reliably and objectively identify eye-artifact related ICA-components in an automated manner. We demonstrate that this approach allows removing or substantially reducing ocular artifacts including microsaccades without affecting the signal originating from brain sources.
In conclusion the proposed method does not only provide a tool for detecting and correcting eye artifacts in standard EEG-paradigms but it also permits to study EEG-activity during eye tracking experiments and thus to investigate neural mechanisms of eye movement control and visual attention under natural conditions.
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